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Abstract
Background: Systemic Hypertension (HTN) and Diabetes Mellitus (DM) are believed to be risk
factors for adverse postoperative outcomes in patients undergoing surgical interventions, but
evidence is lacking. This retrospective study evaluated the effects of HTN and DM, alone or in
combination, on postoperative outcomes of elective non-cardiac surgery in cancer patients.
Materials and Methods: Patients (n=844) with malignancies, who underwent elective surgery at a
tertiary hospital, were categorized into healthy (group A, n=339), hypertensive (group B, n=357),
diabetic (group C, n=21), and hypertensive and diabetic (group D, n=127) groups. Preoperatively,
all patients had systolic blood pressure ≤ 160 mmHg and plasma glucose level ≤ 140 mg/dl.
Postoperative in-hospital morbidity and mortality were compared among groups.
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Results: Postoperative complications occurred in 22 (6.5%), 21 (5.9%), 2 (9.5%), and 11 (8.7%)
patients in groups A, B, C, and D, respectively (p=0.712). HTN (p=0.538), DM (p=0.990), and
HTN+DM (p=0.135) did not impact the occurrence of adverse events. Patients with higher surgical
risk (ASA III or IV) and those with longer surgical time had higher morbidity and mortality
(p=0.001, p<0.001, respectively). In multiple logistic regression analysis, ASA status and surgical
time were independent risk factors for postoperative complications (both p<0.001).
Conclusion: Cancer patients with preoperative comorbidities, such as HTN and DM, alone
or in combination, regardless of other characteristics, do not have an increased risk of adverse
postoperative outcomes.
Keywords: Diabetes mellitus; Hypertension; Oncologic surgery; Postoperative outcomes

Abbreviations
ASA: American Society of Anesthesiologists; CI: Confidence Interval; DM: Diabetes Mellitus;
ECG: Electrocardiogram; IBCC: Instituto Brasileiro de Controle do Câncer; OR: Odds Ratios; SPSS:
Statistical Package for the Social Sciences; HTN: Systemic Hypertension

Introduction
Investigations of the occurrence of postoperative complications requires a specialized approach,
due to aspects related to both the patient's well-being and quality of life, as well as to the operational
and financial management of the hospital. Although the effect of such complications on the
patient is at first seen a matter of overriding importance, the impact on hospital management
also requires special attention, primarily in terms of strategies that seek to reduce the incidence of
such complications, and aiming to minimize the costs resulting from the increased hospitalization
duration, to optimize diagnostic and therapeutic resources, and to manage beds. With this concern
in mind, a "triple aim" concept for improving health care has been suggested, including improving
the individual experience of care, improving the health of populations, and reducing the per capita
costs of care for populations [1].
The number of non-cardiac surgeries performed around the world and the cost of these
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procedures has increased considerably in recent years. This has
prompted attempts to prevent the occurrence of adverse postoperative
outcomes [2]. In this context, ensuring adequate preoperative
evaluation allows the institution of measures to reduce the possible
risks arising from the surgical procedure, and consequently the
perioperative morbidity and hospital stay [3].

type of surgery, results of preoperative tests (Electrocardiogram
[ECG], chest X-ray, laboratory tests [blood count, urea/creatinine,
fasting glucose, and coagulogram], presence of comorbidities [DM
and/or HTN], American Society of Anesthesiologists [ASA] surgical
risk status), and in-hospital post-operative evolution.
An abnormal ECG was considered to be any tracing that
presented a rhythm other than sinus rhythm, presence of cardiac
chamber enlargement, intraventricular (right bundle branch block,
left bundle branch block) or atria-ventricular block, inversion of the
T wave polarity in at least two contiguous leads, more than three
atrial or ventricular premature beats, or the presence of ventricular
pre-excitation. Abnormal chest radiography included the presence of
parenchymal infiltrates, sequela of tuberculosis, presence of pleural
effusion, enlarged cardiac area, or presence of metastases. Any results
other than the normative ranges of the institution's central laboratory
were considered to be altered, except for blood glucose, which was
considered abnormal only when values exceeded 140 mg/dl in
patients with a history of DM. Surgical time was defined as the time
from the moment of the incision until skin closure, excluding the
anesthesia time. Adverse outcomes included any type of complication
(clinical and/or surgical) that increased the length of hospital stay for
each procedure performed, or death. Postoperative outcomes were
studied individually and jointly as “morbimortality”.

Chronic diseases, such as Diabetes Mellitus (DM) and systemic
arterial Hypertension (HTN), have a high prevalence in the general
population and, when not adequately controlled, are reported to
be related to an increased risk of postoperative complications [46]. This comorbidity is often associated with a decline in functional
reserves and an increasing prevalence of frailty. Thus, patients
with comorbidities are more likely to have suboptimal outcomes
and experience more treatment-related toxicities. The impact of
comorbidity is more evident in cancer patients [7]. A cohort study
has demonstrated that patients with comorbidities have an increased
risk of all-cause mortality after curative cancer surgery, as compared
to patients without comorbidities, but analyzed only patients with
esophageal cancer [8].
Although reports are limited, it has been believed that
cardiovascular comorbidities can influence surgical outcomes, but
no study was conducted with the primary endpoint of demonstrating
the relationship between HTN or DM with postoperative outcomes
in cancer patients. Such information is highly relevant for estimating
the surgical risk of this population, and for optimizing pre-, peri-,
and post-operative care [9,10]. However, there is a lack of evidence of
the presumed association of HTN and/or DM with the occurrence of
postoperative complications.

Ethical aspects
The IBCC Oncologia Research Ethics Board in Sao Paulo, Brazil,
reviewed and approved this study. Data confidentiality was maintained
at all times, in accordance with Brazilian ethical regulation.
Statistical analyses

Therefore, the present study sought to elucidate the influence of
HTN and DM, alone or in combination, on the in-hospital outcomes
of cancer patients undergoing non-cardiac surgery that are considered
to be of moderate/high risk, at a tertiary cancer center.

Qualitative characteristics were summarised using absolute and
relative frequency, according to adverse intra-hospital outcomes.
Pearson’s chi-square test was employed as appropriate. Quantitative
characteristics were described according to adverse in-hospital
outcomes, using summary measures (mean, standard deviation,
median, minimum, and maximum) and compared using Student’s
t-tests or Mann-Whitney tests.

Methods
Study population
We conducted a single-centre, retrospective cohort study
involving all patients who underwent elective non-cardiac surgery of
moderate/high risk screened at a preoperative assessment clinic. Data
were extracted from electronic clinical records.

Bivariate logistic regression analyses were used to adjust for
multiple predictive factors and their interactions. Odds ratios (ORs)
and 95% confidence interval (95% CIs) were used to quantify the
relationship between the outcomes of interest and each independent
factor, while multiple logistic regression analysis was used to analyze
the influence of parameters on the occurrence of adverse outcomes.

All adult patients (age ≥ 18 years) of both sexes, with a secondary
diagnosis of diabetes mellitus and systemic arterial hypertension,
either alone or in combination, who underwent moderate to high
risk non-cardiac elective surgical interventions were included in
the analysis. For the purpose of this study, moderate to high risk
surgery was considered to be any intracavitary procedure (skull,
chest, abdomen, or pelvis) or those in which fluid replacement during
surgery exceeded 30 ml/kg.

Statistical analyses were conducted in Statistical Package for the
Social Sciences (SPSS) for Windows Software Version 20.0 (IBM
SPSS Inc., Armonk, NY, USA). All statistical assessments were twosided. Probability (p)-values below 0.05 were considered statistically
significant.

Results

From a database of approximately 20,194 preoperative
assessments, 7,500 records were analyzed sequentially, of which 844
met pre-established inclusion criteria. Patients were classified into
four groups: healthy (group A, n=339), hypertensive (group B, n=357),
diabetic (group C, n=21), and hypertensive and diabetic (group D,
n=127). All patients had systolic blood pressure ≤ 160 mmHg and
plasma glucose ≤ 140 mg/dl at the time of the preoperative clinical
evaluation.

The cohort included 844 patients undergoing elective surgeries.
Figure 1 shows the number of patients excluded from the study at
each stage of analysis.
Baseline patient characteristics are summarised in Table 1. The
cohort included 116 men and 728 women. Patients in group D were
significantly older than those in group A (p<0.001) and B (p<0.001),
and those in group B were older than those in group A (p<0.001).
Patients with comorbidities had more ECG (p=0.002), radiological
(p<0.001), and laboratory (p<0.001) abnormalities. There were no

Data collection
The variables collected from medical records included age, sex,
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Figure 1: Diagram flow summarizing patients included and excluded from analysis.
Table 1: Characteristics of the population studied in relation to the variables analyzed.
Group A

Group B

Group C

Group D

Total

P value

Variable
n

%

n

%

n

%

n

%

n

%

Male

41

12

53

15

3

14

19

15

116

14

Female

298

88

304

85

18

86

108

85

728

86

Sex
0.723
Age (SD)

46.3 ± 12.3

53.4 ± 13.4

51.8 ± 14.4

58.1 ± 13.4

51.2 ± 13.7

<0.001

ECG
Normal

291

86

271

76

20

95

99

78

682

80

Altered

48

14

85

24

1

4.8

28

22

162

19

0.002
X-Ray
Normal

299

92

279

84

19

100

90

76

687

87

Altered

25

7.7

53

16

0

0

28

24

106

13

Normal

295

89

324

92

17

81

30

24

666

80

Altered

38

11

27

7.7

4

19

97

76

166

20

I-II

322

95

336

94

20

95

116

91

794

94

III-IV

17

5

21

5.9

1

4.8

11

8.7

50

5.9

<0.001
Laboratory*
<0.001
ASA score
0.554
Duration (hours)
1

86

25

96

27

10

48

25

20

217

26

2

111

33

110

31

5

24

34

27

260

31

3

61

18

60

17

1

4.8

33

26

155

18

4

36

11

33

9.2

3

14

13

10

85

10

5

15

4.4

26

7.3

1

4.8

9

7.1

51

6

6

17

5

19

5.3

0

0

7

5.5

43

5.1

7

8

2.4

6

1.7

1

4.8

2

1.6

17

2

8

2

0.6

5

1.4

0

0

1

0.8

8

0.9

9

3

0.9

2

0.6

0

0

3

2.4

8

0.9

339

100

357

100

21

100

127

100

844

100

Total

0.396

For the purpose of this study, fasting blood glucose of up to 140 mg/dL was accepted as normal in patients with DM
ASA: American Society of Anesthesiologists; DM: Diabetes Mellitus; HTN: Systemic Hypertension; ECG: Electrocardiogram; SD: Standard Deviation
*

significant differences among groups in terms of ASA surgical risk
(p=0.554) and the duration of surgery (p=0.396).

group D. In bivariate analysis, the presence of comorbidities in the
preoperative period (HTN, DM, or HTN combined with DM) did not
influence postoperative morbidity and mortality (p=0.712) (Table 2).
Multivariate logistic regression analysis showed that the presence

Adverse outcomes were observed in 22 patients in group A
(6.5%), 21 (5.9%) in group B, 2 (9.5%) in group C, and 11 (8.7%) in
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Table 2: Unadjusted bivariate analysis of adverse events in relation to the
variables studied.

Table 3: Multivariate logistic regression analysis of comorbidities as an
independent variable of adverse events.

Morbidity and mortality
No
n

Yes
%

n

OR
Total

p

%

95% CI

p value

Age (years)

1.01

0.99‒1.04

0.326

X-Ray (Altered)

1.74

0.79‒3.82

0.169

Laboratory (Altered)

2.19

0.98‒4.91

0.056

6.5

339

ASA

4.26

1.89‒9.62

<0.001

21

5.9

357

Time of surgery

1.36

1.18‒1.57

<0.001

2

9.5

21

Secondary diagnosis

11

8.7

127

0.712#

Comorbidity
Patients without DM and HTN

317

93.5

22

HTN

336

94.1

DM

19

90.5

DM + HTN

116

91.3

ECG

Patients without DM and HTN
0.254*

Normal

640

93.8

42

6.2

682

Altered

148

91.4

14

8.6

162

X-Ray
647

94.2

40

5.8

687

Altered

95

89.6

11

10.4

106

Laboratory
629

94.4

37

5.6

666

Altered

147

88.6

19

11.4

166

I

413

94.5

24

5.5

437

II

337

94.4

20

5.6

357

III

37

75.5

12

24.5

49

IV

1

100

0

0

1
<0.001#

Duration (hours)
1

206

94.9

11

5.1

217

2

254

97.7

6

2.3

260

3

145

93.5

10

6.5

155

4

79

92.9

6

7.1

85

5

44

86.3

7

13.7

51

6

35

81,4

8

18.6

43

7 or more

12

70,6

5

29.4

17

DM

1.01

0.12‒8.31

0.99

DM + HTN

0.44

0.15‒1.29

0.135

Patients who were classified as surgical risk ASA III/IV had a
higher risk of postoperative complications than those classified as
ASA I/II (Table 2; p=0.001). Patients with operative time exceeding 5
hours had significantly more in hospital postoperative complications
(Table 2; p<0.001). Multiple logistic regression analysis also confirmed
that surgical risk and operative time (Table 3; both p<0.001) were
independent predictors for postoperative adverse events.

Discussion

ASA: American Society of Anesthesiologists; DM: Diabetes Mellitus; HTN:
Systemic Hypertension; ECG: Electrocardiogram
*Pearson’s chi-square; #Likelihood ratio tests

This study evaluated the effects of HTN and DM, alone or in
combination, on the postoperative outcomes of elective non-cardiac
surgery in cancer patients. Our findings suggest that patients with
preoperative comorbidities, such as HTN and DM, alone or in
combination, do not have an increased risk of adverse postoperative
outcomes. Rather preoperative risk (ASA status) and operative time
affected the risk of postoperative adverse events.

of HTN (p=0.538), DM (p=0.990), and HTN combined with DM
(p=0.135) did not correlate with the occurrence of adverse events in
this population (Table 3).
To determine whether the presence of comorbidities has a direct
influence on preoperative surgical risk (ASA status), we analyzed the
effects of the presence of these comorbidities on in-hospital outcomes
(morbidity and mortality), excluding the surgical risk. The presence
of HTN and DM alone or in combination did not have a significant
effect on adverse events when surgical risk was excluded (Table 4).

Preoperative clinical evaluation of patients undergoing elective
surgery can be performed for multiple purposes, including for
detecting possible disorders that may compromise a satisfactory
postoperative course [11]. Through medical history and physical
examination, pre-existing or unknown diseases that may increase the
risk of complications during the perioperative period can be detected.
HTN and DM have a high prevalence among the population. In
patients with neoplasms, the prevalence of HTN is around 40%,
reaching 74% in the group aged over 65 years [6,12-15]. Similarly, in
this population, DM has a prevalence of 21% [16].

Four deaths (0.47%) were observed in the studied population.
Three deaths resulted from postoperative clinical complications
and one was died due to unsuccessful surgery in three sequential
approaches. One death occurred in a patient from the healthy group,
two in patients from the hypertensive group, and one in a patient
from the hypertensive and diabetic group. There were no deaths in
the diabetic group. The mortality rate was not significantly different
among groups (p=0.864). Due to the small number of deaths, they are
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0.538

In patients with normal ECG, there were 42 adverse events,
as compared to 14 adverse events among patients with at least
one significant ECG change (p=0.254; Table 2). Abnormal chest
radiography was noted in 13.4% patients, of which 10.4% had adverse
outcomes, as compared to 5.8% of the group with normal X-ray
(p=0.075). One hundred sixty six patients (19.7%) had at least one
altered laboratory test, according to the pre-established criteria. Of
these 11.4% had some postoperative complication, as compared to
5.6% of those who had completely normal preoperative examinations
(Table 2; p=0.007).

0.001#

ASA score

0.40‒1.62

presented together with adverse events under the name of mortality
and morbidity in Table 2.

0.007*

Normal

0.8

ASA: American Society of Anesthesiologists; DM: Diabetes Mellitus; HTN:
Systemic Hypertension; CI: Confidence Interval; OR: Odds Ratio

0.075*

Normal

1

HTN

It has been considered that the presence of HTN or DM
alone, or both pathologies together, may increase the likelihood of
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postoperative complications after non-cardiac surgery, as these are
risk factors for cardiovascular disease [17-19]; however, the absence
of previous evidence of the association of HTN and/or DM with the
occurrence of postoperative complications prompted us to perform
this investigation to clarify whether these conditions can in fact impact
the postoperative course in cancer patients undergoing intermediate/
high risk surgery. Regardless of the presence of comorbidities,
intermediate- and high-risk surgeries have a higher intrinsic chance
of involving adverse perioperative events, particularly those related
to the mobilization of body fluids and the duration of the procedure.
Intermediate-risk surgeries are procedures associated with adverse
outcomes in 1% to 5% of cases, and high-risk surgeries are associated
with complications in >5% of cases [11].

of studies seeking to correlate the characteristics inherent to patients
in the preoperative period with the outcomes in the postoperative
period, further research is needed improve understanding of the
impact of these comorbidities in different populations of individuals
submitted to more diverse surgical procedures.
In summary, with the use of a representative database, we found
that, in a population of cancer patients undergoing elective moderate/
high risk surgeries, a previous diagnosis of HTN and DM, alone or
combined (properly controlled), did not correlate with an increase in
in-hospital morbidity and mortality.
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Our results indicated that patients with HTN and DM, alone or in
combination, that is well-controlled pre-surgically, does not impact
the postoperative outcomes of cancer patients undergoing noncardiac intermediate/high-risk surgical interventions, as compared
to patients without DM or HTN. A recent study that evaluated 203
patients in a mixed population (with and without cancer) [20], but
with risk factors for cardiovascular complications, who underwent
major non-cardiac thoracic surgery also found no association
between the presence of HTN or DM with adverse outcomes in the
postoperative period.

References
1. Berwick DM, Nolan TW, Whittington J. The triple aim: Cre, health and
cost. Health Affairs. 2008;27:759-69.
2. Yu PC, Calderaro D, Gualandro DM, Marques AC, Pestana AF, Prandni
JC, et al. Non-cardiac surgery in developing countries: Epidemiological
aspects and economical opportunities - the case of Brazil. PLoS One.
2010;5(5):e10607.
3. Loureiro BMC, Feitosa-Filho GS. Escores de risco perioperatório para
cirurgias não-cardíacas: descrições e comparações. Rev Soc Bras Clin Med.
2016;20(4):314-20.

Abnormalities on chest radiography and ECG were not
associated with an increase in morbidity and mortality in our
study, corroborating findings by previous studies that showed that
requesting these preoperative tests for asymptomatic patients offers
little or no benefit [21-23]. In elderly individuals, chest X-ray may
be abnormal, but without necessarily increasing the surgical risk
[21]. There are also doubts in the literature regarding the benefit
of using ECG in the preoperative period in asymptomatic patients,
considering that the incidence of abnormal results increases with age
and may not be related to increased adverse outcomes [22,23].

4. Pope D, Scaife SL, Tzeng TH, Vasdev S, Saleh KJ. Impact of diabetes on
early postoperative outcomes after total elbow arthroplasty. J Shoulder
Elbow Surg. 2015;24(3):348-52.
5. Iavazzo C, McComiskey M, Datta M, Ryan M, Kiernan J, Winter-Roach B, et
al. Preoperative HBA1c and risk of postoperative complications in patients
with gynaecological cancer. Arch Gynecol Obstet. 2016;294(1):161-4.
6. Lapage KG, Wouters PF. The patient with hypertension undergoing
surgery. Curr Opin Anaesthesiol. 2016;29(3):397-402.

In the composition of surgical risk, the presence of comorbidities
is relevant. In our study, preoperative risk assessment was categorized
into ASA I/II and ASA III/IV risk status. We noted that the
presence of a higher surgical risk was an independent predictor of
postoperative complications, which has been established previously.
This indicates that we had suitably adjusted for confounding factors.
In addition, we performed multivariate logistic regression analysis
with and without including this surgical risk variable; the presence of
these comorbidities did not correlate with an increase in the number
of adverse events, irrespective of inclusion of ASA status.

7. Chou WC, Chang PH, Lu CH, Liu KH, Hung YS, Hung CY, et al. Effect
of comorbidity on postoperative survival outcomes in patients with solid
cancers: A 6-year multicenter study in Taiwan. J Cancer. 2016;7(7):854-61.
8. Backemar L, Lagergren P, Johar A, Lagergren J. Impact of co-morbidity on
mortality after oesophageal cancer surgery. Br J Surg. 2015;102(9):1097105.
9. Dialla PO, Dabakuyo TS, Marilier S, Gentil J, Roignot P, Darut-Jouve A,
et al. Population-based study of breast cancer in older women: Prognostic
factors of relative survival and predictors of treatment. BMC Cancer.
2012;12:472.

Most procedures (70%) had an operative time <3 h; patients
with a prolonged surgical time (>5 h) had significantly more adverse
outcomes, as corroborated by previous studies [24,25]. Early
recognition and intervention for any perioperative complications
may help these patients and also reduce health care costs.

10. Janssen-Heijnen ML, Maas HA, Houterman S, Lemmens VE, Rutten HJ,
Coebergh JW. Comorbidity in older surgical cancer patients: influence on
patient care and outcome. Eur J Cancer. 2007;43(15):2179-93.
11. Bierle DM, Raslau D, Regan DW, Sundsted KK, Mauck KF. Preoperative
evaluation before noncardiac surgery. Mayo Clin Proc. 2020;95(4):807-22.

Our study had some limitations that were mainly inherent to
the retrospective analysis of administrative databases. The study
was conducted retrospectively at a single centre, which might limit
the generalization of its results. Additional limitations include
that the vast majority of procedures had an effective duration of
surgery of no more than 3 h, and knowing that the surgical time is
a predictor of postoperative complications, it is not clear whether
these comorbidities would become significant in longer surgeries. In
addition, most patients in this study were female. Given the scarcity

Remedy Publications LLC., | http://clinicsinoncology.com/

12. Kozlowska K, Kozlowski L, Malyszko J. Hypertension prevalence in
early breast cancer patients undergoing primary surgery. Adv Med Sci.
2019;64(1):32-6.
13. Williams B, Mancia G, Spiering W, Agabiti RE, Azizi M, Bournier M, et al.
2018 ESH/ESC guidelines for management of arterial hypertension: The
task force for the management of arterial hypertension of the European
Society of Hypertension and of the European Society of Cardiology. J
Hyertens. 2018;36(10):1953-2041.
14. Haque R, Prout M, Geiger AM, Kaminemi A, Thwin SS, Avila C, et al.

5

2022 | Volume 7 | Article 1934

Lafayete William Ferreira Ramos, et al.,

Clinics in Oncology - Cardiology

Comorbidities and cardiovascular disease risk in older breast cancer
survivors. Am J Manag Care. 2014;20(1):86-92.

21. Johansson T, Fritsch G, Flamm M, Hansbauer B, Bachofner N, Mann E, et
al. Effectiveness of non-cardiac preoperative testing in non-cardiac elective
surgery: A systematic review. Br J Anaesth. 2013;110(6):926-39.

15. Huang BZ, Camp MS. Burden of preoperative cardiovascular disease risk
factors on breast cancer surgery outcomes. J Surg Oncol. 2016;114(2):1449.

22. Souza FS, Pedro JR, Vieira JE, Segurado AV, Botelho MP, Mathias LA. The
validity of the electrocardiogram accomplishment in the elderly surgical
patient preoperative evaluation. Rev Bras Anestesiol. 2005;55(1):59-71.

16. Saito E, Atsushi G, Kanehara R, Ohashi K, Noda M, Matsuda T, et al.
Prevalence of diabetes in Japanese patients with cancer. J Diabetes Investig.
2020;11(5):1159-62.

23. National Institute for Health and Care Excellence: clinical guidelines.
Preoperative tests (Update): Routine preoperative tests for elective surgery,
2016.

17. Bourdreaux AM, Simmons JW. Prehabilitation and optimization of
modifiable patients risk factors: The importance of effective preoperative
evaluation to improve surgical outcomes. AORN J. 2019;109(4):500-7.

24. Birkmeyer JD, Finks JF, O’Reilly A, Oerline M, Carlin AM, Nunn AR. et al.
Surgical skill and complication rates after bariatric surgery. N Engl J Med.
2013;369(15):1434-42.

18. Marchant MH Jr, Viens NA, Cook C, Vail TP, Bolognese MP. The impact
of glycemic control and diabetes mellitus on perioperative outcomes after
total joint arthroplasty. J Bone Joint Surg Am. 2009;91(7):1621-9.

25. Russ S, Arora S, Wharton R, Wheelock A, Hull L, Sharma E, et al.
Measuring safety and efficiency in the operating room: development and
validation of a metric for evaluating task execution in the operating room.
J Am Coll Surg. 2013;216(3):472-81.

19. Richards JE, Hutchinson J, Mukherjee K, Jahangir AA, Mir HR, Evans
JM, et al. Stress hyperglycemia and surgical site infection in stable
nondiabetic adults with orthopedic injuries. J Trauma Acute Care Surg.
2014;76(4):1070-5.
20. González-Tallada A, Borrell-Vega J, Coronado C, Morales P, de Miguel
M, Ferreira-González I, et al. Myocardial injury after noncardiac
surgery: Incidence, predictive factors, and outcome in high-risk patients
undergoing thoracic surgery: An observational study. J Cardiothorac Vasc
Anesth. 2020;34(2):426-32.

Remedy Publications LLC., | http://clinicsinoncology.com/

6

2022 | Volume 7 | Article 1934

